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Abstract 



PROBLEM TO BE SOLVED: To enable a device to perform an effective treatment, to eliminate a 
short circuit and to prevent clogging by providing the multilayered construction of a packed layer and 
an auxiliary layer and further providing the both layers in a plurality. 

SOLUTION: First treated water is introduced to a second treating tank 30. The second treating tank 30 
is composed of the multilayered structure of packed layers 34 (34a, 34b, 34c and 34d) and foamed 
glass layers 36 (36a, 36b, 36c and 36d). Then, air is supplied to the foamed glass layers 36 (36a, 36b, 
36c and 36d). In this way, the packed layers 34 (34a, 34b, 34c and 34d) are kept in an aerobic 
condition and a good aerobic biological treatment is executed here to the permeated treated water of 
a first treating tank. 
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VT14. 2§3§12. 3 2©JSB&C14. fc-*tfiatt£>*l 

Tfey, »i&tf*2*!S»io. aortic**. *©?s 
«&tHWi-*^ft*OTsnTv**. «i& 

Xm 2 *SS» 10.30 A©&K# 3 0 " CJSATKfc 6 
fcva-MC. k-*CD*>*7«:iW»UT^*. 3.©«k 

■mc mKRW-r s^tciot, «s«io. 30 ft 

tc^^*m^feo^fc^t-+^^*'®' c ^ T '^ ,5 ° 

Jtisfe. flSSffil 1 0. 3 OrtT'li, y^&MgM&Mfflfa 
mittiMfcfotf&Z. o X V n ^. for, rtSP(cfeW*l8 

v>fcto, t-^©|6*li3 0° CJ^Uifc'RIiET'gStfi:' 

^s<-r*£«ii'ttv\ 

[0 0 6 3] |DSl«K«C{WKW*«*fc l/T, ffiftJC^ 

0»yvfx7-) ^^'fcfiJSi-sziht.^BiT'fe 
*. 

[0064] ae>tc, ^K®3 4 tf&fetf^ji 
M) 3 6 tt. < 4: =b-*ffen« <k < , * fcS=bT© 

j$*?7MZ 6(DT\Zft%m3 4 fcUiW, 3©S=bT©?E 
flW 3 4 6«a*€:»ffi bT =b«t V 

[006 5] tmmvmmmmi *mm&M<omm& 
^eiaicjRart'*ii:* < "Cfs*. *£M2Mem 

MfcM^lcSiS-r * t t)T-^, d©^icii-r -f 
— 9->fe*^fi©SB , tfc^1"n«<fcv\ 

fi*T*4=f5«»5Wafc^-r*#f*fc^l^^*^^ 

■r*£fcjWff*u*. 

[0066] mnvmzi *mtmmoMmt. ±& 
©«fce>tc, ^-f y«»6©&J5«iMfc*fWfi'* 
^teKfc*as-r*. b*»u xx— vimmhfMz. 

0 UT»WS>*».TV^*i£5«»*e<. — fW9WB*a*iTV* 
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[00 67] r^g^ ? -/©AS 3 j ±M<D$3&&WX' 

& miwmiojkzfm2wm3 0(Dimgi4. io 

^2mm«T) ©*,©*f£Ebfe. ZZT% 3©*K 
7^y7©!i£&&^bTl£S8S:bT*fe. ZLCO^Cfc 
U . *3£^ v -fvymLttZ < irft\iZ1\t£tt3tmM l 
4, 3 4 icfctt*ffl*<tt««tt#U:JM"*. * 

i wm%xf& zmmnwm i 4 , 3 4wiv>** 

>^bT, 2~ 5 mmgS©t)®?:ftft 

[0068] rjH8bt/55gi (nwtwi) 20 

6, 3 61*, ?&R®14s 3 4fc«aV***««JlfcbT 
«itet--&=bOT'«>-5^ Z1©M«:^SS14, 3 4£|S1 

[0 0 6 9] JHHaaNl 0«D*MWi;fttfS28!aaf3 

mmmM<r&M t b-c Ttfis^ww*©** v x *» 

[0070] rfgi^tt 1 0©&J&J ±&®J:^fc. 
Ill l MOM 1 OO. T^feiMtWWMMi 8 ' tm* 4( 
7^116. ?SKJil 4#6>fcoTV**. *bT, 3tt 

W£k±ffX&&& 1 • 7mm~5mm (±S^2-rama 

~1 0 c mgJtf&K-r*) 3 bVNZ ^tffcfro 

fe. £©MWc»S&#5*JIl6tt. 3~5cmi 
S*W*bv>. 
[007 1] Mjtfosaft&v e>©f5?!E©J&*j ±S4®SE 
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&y©ss (saettfifflBtt) fe*bT»y, z.ttffi*a> 
iLtmztmms oKmxzftzt* mzmmsoiz 
fcwt, Bit*y#»£b*'*<fc*. 

[0 0 7 2] -eZLT*, Uif-^^^lCfc^T, 

ZtltzfflSto* «1OTM1 0CiB3W&. itUCio 
T, *2«li3 0ICiAaWSSjWftl>U ff2A 

^bfc«IS*^S. 
[0 0 7 3] £S>IC, £©*WHCJ:ftrt. ttlKSB*. 

■tCD****WC«WlbT*>J:V^ 

[0074] s e>ic, hi «ain?»&ftfe-*fflS8i[ 

H2«®ff3 OlCSSLA-rSZltt^T'feS. 'tllCi: 

[0 0 7 5] z©7-f;i/*«u y-y-y#>i'2 6®# 
^•*>*®«rt>. s»rt^ se>icttH2«!s«3o© 

tt, 8 3?l>yi/a OWSKlO. 12mm, SB©@©A$ 
SJteO. 1 8 mmB33&) SK©%©*W3a"e**. 
[0 0 7 6] J^fe. 4 J\/*\i« %ffltft\Zffi&Lt- 

WJ|«i!:AWJ- Sfc^7K«^l«lS1f l 
0lCjgj^bT%<fcV\ 

[0 0 7 7] r^2«t3iffl©#^J «2«a« 3 Olt 

aB*&**<-r*4:. «a*BOD«n«<fty, ss$?: 
sat3 o©wsftW<"f*i:«Ba*ss«vhs<*y, 

) HS%<S<-T6i:«Bl*SS*<*a<*E*. W 
2«!SHf3O0«S4&IJ r iiES?:ilSSI'tS3.fcT% W^K 
BOD2iy : SS5:ft!iffli1'*3i:^T't-S>. «kS*©BO 

T, *&«>»^t**<. *^S"C'«, S2«Sffi 3 0© 

PCDSOS*i4ftCJ:oT3t^IfBT?*>6. 
[0 0 7 8] tfc, ^^sK-iriC^S5S#«!aS:t?o 
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m&tz\V)4f--79yv 2 6fc£©I?&*f£tf-b. ^ 
2&g«3 OlC«LAt£. ZltUCkoT, £/?T#zk**& 

st-s^ii^T^, ^jgfc£>e>iii*£*v6gfck©±tt 

[00 7 9] r^,-hU^^©^2«lS^fj 04&l>* 
|&2«1^3 0©fiil©^#l£aVr. ^©0>Jt* 
tt, 2&K13 4, |6?a^^M3 6^UI (SiMT**;<k 

v>) iibx, jfAJ&yfcXpjtticfco-o^. ?tet> 

SJSm5 0j!)W^tvTVNS. -g-b-C, Zl©lS^5 0 
I*, T#5 2lC«feoT, ^fS3 2©J&lCMUfcy'tttt*> 
tvTV^o *bT, jhisb^5 4lC«kU. &^5 0&£ 

5 0 £SgtS3 2©raiCfeoT. IS^5 0 £B§bfe&UC 
) TK^nSrKift'&fe^^^'t'feS. Hot, ihifc^A 
5 4£&)W*£fc*oT^3 2©ja»*iW5e>*U 
lhtt>&=R5 4 *lf?-?Z.£\Z£^X. &8S3 2©j£BIW< 

[0080] *LT. *&Lv*fti«3 4fcaH&*f9;xM 20 
3 6 &T*»fe#PAU 4 £3$&#5:* 

J§ 3 6 tttWrr*. £©SH»Stt*asiMi 3 4 

«Tbv^?awi3 4&t«Hfli3tf5^ji3 6&ifAu »a 

^©TBWf 3 4 3 6 fciffifrt * ' t. 

[0 0 8 1] £©J:3fctf«ilWC4?3fe». 1^©^ 
OT3 4fcl^©»i6#5**3 6fclffifcbT-*<5'* 3C 

I #ifig«iJt8fe1S5fe i^lC^EKS 3 4 fcSHfitfr? 3 6 

gbTfct, £ttfc#»3 2©T**&i*A'*"*fc*V*. 

[0 0 8 2] fefc, ai»j|»v>fe?iSSWI3 4i:«?SWf5^ 

*. 4 

[0 0 8 3] *WW3 4i:» J8»W5^i3 6 

v%„ $e>ic ,&"rL**TU*fc©&T*»M*A"f«>#R 

[0 0 84] H6fttfei7£, «2fflSW3 0©S6C 

j&<Dm&m*7frto z<?>m*)t>- h y * s^s©*©"?* 

*©fc»©*^J^©WfcM*fcoTv**. EI 
6©#lT*WU 3BP«3 23W«*|6]»C24MMa*VTV^. * 
bT, TS (EiSrBr-f) TWtt«ai**l*£i:"C, * 5 
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«3 2®-*»«l«>J:^^IWEB«^rt6»C&oTV^. * 

#3 2©jaBRtt-*««cfiW[a#vTi3y, ^1320^1 

■fsttffittt, :JA^3f>6 2tfBi!fi3*u HJCfci: 
etc*«n)WBSftv\J:-5lc«coTV^. S&fc. lb© 
££6 4 li^§3 2 fcEflbf-^T'S^I-Sfc©©*'© 

[0 0 8 5] *bT, ^©^ICjcoT, ^5^3 4 

U «tt 3 2&&Btt, t»©a3Wf3 4 il«fit*f!?Zj|3 

3 4&im?&#5:*J§3 6 *3*WrLV *%>©£*»;»*. 

[0 0 8 6] H7©WCtt. #t§3 2 #«»©«» 7 0 
*«*SfciM*ftKfco"tV*6« *bt. =&i£S#7 0© 

*. =&W7 0li ±T#ffiK«J©flW*4:8S»# 

^ij, fwcoateawwcttJAytv *>7 2#b 

2o©1Utt7 0fll± £!«***£«>©%»©■£**• 
[0 0 8 7] «®©«{lg^lC<tU, j^B^-*ofe#^tC 
»*. *©*Wi3 4at«Ha3!f5^*3 6S:«(*7 0fc 

wcsiy^u ifibv^t)©^c5l^J#^.5. '©^* w 
As 7 o *m y ^©wepro^eSM 3 4 

:^3 6fcA4WA.?%J:V\ i©*^**!**^*^ 

t, GMoftsm 3 4 3 6 

L\^<D\zmvm*-ZZ.£tfX'£2>. 
[0 0 8 8] «■*©&&&■&■$•£, *?:«!«*© 

'k-Dtzpmzmfrvx*j^\ 

[0 0 8 9] Jfefe, ±1304 ~ 6 it. R»S:flWWtC7K 

LT^bT*)S= 
[0 0 9 0] 

[ISi^J] 

rgii^^j ssi#yn*i oicMjs-r&«y®ii^b-r, 

^f'Vi'ttffl^i (20X30X20cm) &ffi^> 
b -t©j6ffilC5 cm*©7tS:BaW#feKOi:bfe. -tb 
) T, ttMMR tbT, «sm©«ieWf9^ (*?) 

vo , ckes*&i cm) , wmmjm <m& 

0. 5mmSK©«V^5^y^tWtS:*»Afc^vH 
#©fc©) ©4«HffllB*'&to«**IWU *©±»c* 

<t iip§§§s^5jitj 3 k g±tc7K®^ >y ^> Bit \mmi 

1 . 5 k g > ?8Stff97. ( 3 c m^) ±ICtKK^ >V ^ 
D WiKSSiS5iSM 1 . 5 kg, 3EflW«J2kg©±lC* 

0 f&vt* Emimm&f8Mi 2 c mm. «?a^5xi 
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om»a>±C*!t*y:* F«tt*«*K*v * [0 0 9 1] 

1. 4kg«IBbfe. * 















A* 


3 (kg) 


- (kg) 






1-4 (kg) 


Btt 


1.5 










Clfi 


1.5 




3 (caJf ) 






Dffl 


1.5 


2 








Effil 






1 


2 <CH®) 




F* 
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bt, Z.CD«fce>fc#y^A~FlCl k gtf)£:3"^& 1 

[0 0 9 2] rjjg^j «ALfc£:JS£*»*©BOD 
«3 5 0 0mg/L, SS&2 8 0 0mg/LT*&o 
fc. z.<rm&* 1 S 2 Lf-3«AUfcl:S©-*«3* 
©S S£>^fbfcl28lojVr. 3CD«k-5fCF^fT'li, ¥^ 
l§^£Si®#yi7}ttf> S S mgrf 1 0 0 m g / LSS t 

y. i©Fflrr?tt. *<*»&@«*y*<»£u sm® 

[0 0 9 3] C E«T*t£, S Si£g« 500- 

1 0 0 0mg/L£lg«>-C% ilTMitf&jrt'&ofc. * 

> [0094] a, ,msmfr<?)ssmmtf 

5 0 0mg/LltJ«fcT-±ii©F«t, C, E«©+lfflT* 

[0095] z.ne>i»j. ^a***M (tfftJi) 

gig* »J ®»ftl»JtJC#Wt»-«*^»* ZtttofrZ. 
[0 0 9 6] jfefc, ^2lC2 0@iaA^©SiS«!S7K® 

[0 0 9 7] 
[S2] 



(ing/l) 



20 





S S 


Affi 


5 4 0 


B« 


2 0 0 


C« 


9 4 0 


DM 


3 2 0 


Ettt 


9 9 0 


Ftt 


7 0 



z©<k-Mc era, earis smmmsfrvt-t>\ f« 

»SIS* yUTSS«flBtflSS«C<6rt*ofc. A, B, D 

[0 0 9 8] |£ifc2. EI9lCjjVrJ:-MC. tg4 5mm 
♦ , ^$34 bmmOjj^MZjzm-yfZjmU % 
30 2«t^f3 0lcMfS-tS«Sa«6 0S:^Ufe. *L 
T, ZL©^QSIff 6 01CCOD (j@V>^>^y ^^5: 
ffl ^tt^W^IS^fi) 12, 5 0 Omg/LCD^-f 
3>Jgi$S:5inL&AU V 7* (0. 

8 5%NaCl7K?§?£) 5:2. 0 7 mL/m i nT'itTK 

U^^^>^6 4T'«yi1«6 0lC#^Lfc o -€-L/T, A 
StK £ 7 7 £ 3 > a 1/ V 9 6 6 \Z <fc y HXft L T 
ftfcJ&fc. 75^i/a>3W^ 6 6W. 3. 5#/# 
5 Ai: Lfc. r u n 1 T'te*^ U 7*£l&M-£-f 

40 ICiItKU run2-CttxT-sK>^6 8*»6<02»S: 

y 7tK# >^ 6 2 ic^-t addict y 3^ y ttK 

[0 0 9 9] i©Jjg*£ISl OlCaVf. dtfJi-MC, r 
u n lT'te*QS7K©COD©^-*fl!tel 9 Omg/L 
gg& r u n 2T'«^tQ®!K0CODOtr-i"filil 4 0 

mg/Lig^. z:ti«ky, sticky, codohs; 
[oioo] m&3. $m2tm-<mtitv:. bodi 

900mg/L, SS3 0 0mg/L®i*?:3. 5m 
50 L/m inT'lB 5^H ( 1 H 1 L) iiTKLfeo mic 
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<fcoT\ BOD4 50mg/L, SS60mg/Lgg 

[0 10 1] mkA. iftgl 4 6mm*©#PI*i (f§2 
mm 3 OlCttfS) ^©Sft&tf^:* (3cmJP) 
TfcH^y^ (5cra|) %^21C4SH1U i^S 

mmm^^sizmi)^^^^ z<m 

5mL/mi nf, 1 B 5B#P& ±IE^3 i: 
^(D^K&ifcKbfc. 3tilC«fcoT, SS50mg/ 
Ligg, BOD2 0 Omg/LiS^Sbt^tn 

[0 102] Z.n^©IHt2~4lC«kU, #^ffe?$8© 
S52*HHt3 0lCJ:»J. ^fc«StffT*.* 
•5. 

[0103] ma 5. mncj*-r£/;vrivt% &©£■;> 

*ge*fc«ofc. l. 2 5kg©£dr*&2K2 5Li:i: 

B&AbT (1. 2 5kg^J^/2 5L7K/d ay) 
J&S&tfofe. «WMK©**tl*. BOD 3 5 0 Omg/ 
L, SS3 3 0 0mg/Ltfeofc. 
[0 104] Sgl*!yH«l OilbT, ^3 5X 

6 0cm©*i<Dfe2bJBSU St^ll 1 4 i: LT*lt^ 
v^th-#M Okg*9H/U »i&#5*«:lk« 

jtfli&g i . 7 mmRi 2 mmJUk) (D^(Dt 

M 1 4 ©J93 5 — l o c mil, W&ti'yz-M (*Pfr 
if) l 6<ZW$li3~5 cmmSiibfc. 

[0 10 5] 

13*3] 



-0.25 


1.2 (%) 


0.25-0.59 


2.1 


0.59-0.75 


4.5 


0.75-1.2 


7.8 


1.2-1.7 


10.1 


1.7- 


74.3 



10 



20 



30 



40 



z<mmm&. -KwmtLT. i3obs£©$ 

IH. lf#BOD2 0 0 Omg/L, SSlOOOmg/ 
L©fc©2ft§6>ft;k. Ell lKaVTJ^IC %\ 

mm\ ocDim& (t-wo &§i§h$&^*dk3 

5 k ggST-fco fc©tf. 1 0 BT< 5 2 k g*m 2 0 
BT' 5 5 k gg®C±#U *©& 1 0 0 B *T'ttfc-f 
3^fo±ffU lOOBT'li, 60kgHglC&ofco 

lt, i o o b Sf * i:, figJfiD©>8g*<*t u 
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1 1 0BT*tt6 5kgSg£T'±#bk„ £*l«fcy, 

is©* e> 'p*<t.*j ioo Bmsii. sis 

[0106] ±3*®»iMsa«ii oT'ite>tvfc- 

JMLS&£S?l2flL^3 OlCg^U 
fe. ffS2#UHf3 OilUT, ^iiiftS 1 8 c m * X« 
§3 2 cm©*>©£:2offi;&b;/c«, fot, 1&39t& 
5 0 8 cm 2 T'&£. Sit3te&g6 0 mL/m i n, ii^v, 
t6 0L/minillfe. ?ggJl34i:LT. % 

\mm i oicfflv^fct>©tHc«E»wiffej»o*n^- 

jgglj UTfUffi bfc. * fc, *E&1 3 4 v Wt&m 7M 3 

[0 10 7] 3©*tlH, Jfl 2*&3l1f 3 0 ©#£!*£ L 
T, BOD200mg/L, SS50mg/LglCfe 

©#7 oBtu^^Lx#e)tvfc«, xmfctpon 

[0 10 8] rtiiU. z©«k-5^lll^0SHf l 0, £ 
2«HMt3 0$:fflVNT, •x-f^TK— tfT^r^fc^b 
T#e>n*&^5*«a**:ffl3lbT, BOD 2 0 0m 
g/L, S S 5 0mg/LgR®«a*S:$j6bT»6 
ItWgSitWofe. 3£>ic. ##T©fcS£t Sfl 
2»|f 3 oicfcv^^l&£#MTb^T^&z:£#fc 

^SBR«K©Jtl»^&» *2ffl®«3 0tCj3V%T, 3 8 
[0109] 

M©^] R±8WBbfcJ:SK:, 
ttWftWcJ: ^^^©^^^^Wlc^^MT'S 

U, 5 ! E^^feWS^^Sffi^+^ : fe'©^bT, 
[EJ®©fiS#fcM 

[Ell] ^fig^BlC^S«^W<«!SISit?:^tJ@^ 

[02] ^i*a®li©<M®*^Bfe^it5:^Wlc:7r; 
50 -fl2T*&5o 
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[S3] mitmffl^tofr^&t-^*^^^ 

[04 3 * - h U 'V Vt^>% 2 $O®*ftf>}fJi££7r;1"0 

gVt0T*&-S. 
0T'&5. 

[Ei7] *- h y vs«w>i(i2«aM©a6c«w>fl 
[083 (»»*> feffiv*fe««*»© 
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[093 SOJ«ttBlil»&**^3^HT*&*. 

[0103 gg&SfllS:5Vt0T'£>£c 

[0113 ^laSSM©**^***'*'^**. 

io gijoam. 12 ^§§, 14 jfem i6 
lswiwftdwwi. 20 mm. 2 

2 ffejcp, 2 4 ?ZMV*m. 2 6 w--?*y 
3 0 Sg2Wf& 3 2 » 3 4 3 
10 6 9St&f5XM. 



113 



[023 



42 




ansa*** 
H 24 



10 



.14 
-18 



22 



Zk r ' 




[123] 



CEI4] 



a 1 r 




a I r 



a 1 r 



a I r 



340 




z 7 ' 





2 



s 



J 
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mm&t wu mm 



) 



